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ft (^2«) 












SrjSmu r Cae?^ 







(CT) 

[iHa] 3U:*.2iliif**<0UDP-N-T-bf-;l/A 

55>K-r9-y'j;!!f— tjie^ (mu rcae?^) 

1 u I1^>f t,3-Ji8**EcoRV1f-f hT'&O, E 

7kb<OlBifrt«-S5SiiS*^$*^l. 9kbODN 
A|Bt>i-5riJ'^^r<i:fc^trDNABrjV. *DNA|Sf>%-fc3 



mLirC ORF 



Mlul 



EcoRI EcoRV Mlul 



1.2kb 0.7kb 

0.1 Jcb 



(2) 

1 

M 1 u I atfE c o RVT9mLxnt>tih. 

I u IV^ t>^-S!8*«EcoRV1^^ hX'h'O. E 
coRI1^>{ btcj:0:^^$*«»l. 2kb&l/J«jO. 

A|i!fM-i&i^^:< fc t-ttrDN ABrfr. 

[if^JS3l if««lifcJ±2£a<0DNA|BrfrtcJ: 10 
-7T 3- F ill. U D P - N -r-bf-;kA7 5 yWt-T 

tt. ffi59#f-2Ea<^rsyiSi»«ttj^^Ti«t<tt 

U D P -N -rHr^;PA7 5 Vik-T 

*ixSUDP-N-T-fe^;l'A55yK-r5->' 0 

im^6} it«^4£a<0UDP-N-r-fef-;PA 

[it««7 } 1 SaiOJg«;?!l*^<?>^:S D N 

A, ttz^i. i»il#^l^cOJM^*»^.=5:SDNA 

ttSrfl^-rS >'>''?^®^ 3- K-rS D N A*><i>^S jig 

[00011 30 
T-bi-fl^Ay^ym-ry=.y 'J;5r— tf (WT, mu 

I) s m/m.&F'tiStsD NAMt^ (OT. mu rC 
10002] 

[fif^coatBi UDP-N-r-fe^ypA7S>K-r7 
u;y— b'[EC6. 3. 2. 8Hi. m^m<m 
imco^^&(^wm<r>i->TS)f), uop-N-r-t 40 

f-;PA 7 S t L -r 7- y 1 36»<i> U D P - N - r-fe 

[ 0 0 0 3 ] m u r Cite? t^V^TJi. Hl^i^llij-eti 
izM^ (Escherichia coli) ^jj^cOii&T- [Nucleic Ac 
ids Res., 18. p4014, (1990)] . (Bacillus su 

btilis) t^^kcn^SrF [Swiss Prot Accession No. P40 
778] . ^ >'7;l/X>~!fS(Haeaaphilus influefizae)i 
HbnmSrf [Science. 269. P496-512. (1995)] ifiSm 

^ti. i<6smmi^»M^ivr:\.^t. so 
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[0 004] L*>L^r*5^>. S^Jifi^n 'J^^^aia 

ffl^a y *s4Bffir«m u r cmemsmimttvc 

[ 0 0 0 5 ] ^Tt. :Ad@a(=;^(t&m^^ (miH: 
ts, ST222) -Cti. iE^i«BliaSS-&)S-fl.::i:**r# 

TV^S [J. Bacterid. , 112. p95CH958. (19?2)] . 
[0006] 

[|6Hftt)5»fg(i t J: ^ t t-SiliBl *IMBI4. 3 U ^SiBB 
[0007] 

[pjlS-Rf^&i^M^gtl :4:%BS#<^». ISM 

9 yji9%m/m u r cm&^Mm^^x'hiz t i 
[0008] -f^hh. 3 y :fM*lil»coSsfe 

«cDNA5-MIS»SM 1 u IfttfEcoRVC'KSL-r 
^^><tS. mg**Ml u l^^ t>d^36<EcoR 

v-9->f hx'h *). EcoRi^4 hizi *)^^ ^tm 

tmi. 9kb<?5DNAffin-i&iJ^^:<fct^tfDNABr 

■ry>A - 7^^N'AMJ-2 3 3T*>-&. 
[0009] *I6BBI4. ±a<ODN ABrfrti o 
T3-KSti.SUDP-N -r-fef-yPA^ s ^-e-T^ 

y;<f— ZcoXo^j:UDP-N-T 
5 :/K-r y /f—^t LX . 

tu±, sm^^2m&(^T^ymmii. ttz\t. mm 
^2mLff)T^yfmmizii\.^x i^Kn^mrs. 

^,^rSUDP-N-r-fef-;i'A7 5yK-r7-> y 

[ 0 0 1 0 ] *fSB3l4, ^hliZttz. lB<^MDP-n 
-r^^)VJ^y 5 yfk-Ty-y y ;>y-4f?: 3- K^S 

»4, i!59##l^^i^»ll*»A.=fcSDNA, t.ti 

mm^lW^<r>!^Smipt>^j:hDnAtXV') 

y'j3iyv*j^xf^^r*)y^xL. **oudp-n 

-r^^i\^j^^^yik-ry-y 

1 9 y>^9 ®^ 3- K-rs D N Ais^htchw^^mf 



3 

[00 11] 

A (BrevibacteriuB f lavun) MJ-233 (PERM 
BP-14 97)tt^<0ilfefe(*:DNA^MluI, E 

[00121 u ^auM. mmy 

{f . «piaie5 1-13 0 5 9 2#^«#M] fcftt^^ii 

78-f^Soilifi0«l (A) fcEigiOJrffi^feiJ: 0«* 

[0 0 131 z(DmmDNAm)^i:m'^^jM'imm. 

mtHM 1 u I RX/E c o RVizX 0^^4M»L^a. 
ai^:^'a--y^^'<^'^-. W;itfpMWl 18 

[00141 5 hVN'^^' ^fflv^T. :*dS 

Smu rC^^ (ST22 2) [J. Bacteriol.. 11 
2, p95(>-958. (1972)] ^J^SISfiL, 4 2X:-C^W^ 

eilitfr;l';{r U - S D Sfttc J: "J r^X 5 H ^ a 
■t*if:tJ:0. *i!6B8<7)inurC|Brfr&]iX#rsc:i: 
[00151 *f6BgoDmu r Cjtfe^^i, ^^izi3\>^ 

r^<r>^s^\(D-^immm'^ i x'^^ti?> Xoiz^ 

SSitJtOT, WcS-r^V^T, ' ^U::/10 0 0M'' 
DNA^lia^ (^-y^vyttS) ^HjIRODNA^ 

ffflji, e«X(f7'L'tV<:7x'J'>A - 77''N'A (Brevibac 
teriuii flavUB) MJ-2 33 (PERM BP-14 
97) «^EOSfefeflcDNA*»/t,JJBt:*UitSraT#/5, 

[00 161 t-t. J:aT#<i>*tSmurC|SrfrS:Sa 

u 3 A mi a ^Jiis>6^ii8»^^fflt^-c« 0 ai L . # 

/^tiy::DNABffr^3aS=S:^'D-->^^'<.^^-. m 

jf. puc 1 1 8 (SSjiig) '^^y^i^vi-=.>yL. 
xvi'jtr :i'jJMio9tt (SSJ^) s-j^se 

- SD sffioi a =5r^»<o*^ i * Ki&aiaj 
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D N A|S^>^-^lS^»!l*»'Sil^$^iS . CKOD N A|Sr>t<^ 

[dideoxy chain termination^ ; Sanger F. 
etal.,Proc. Natl. Acad. Sci. U.S.A.. 74. p.5463 
(1977) ] ifimfi^tlh , ^1 <0D N ABrfrWi!5lJ*fc:#?t 

mjf. i»!i#^iie«£7)isai;5iir^,c7)i#B*><5» 

14 5 8#BtT-<7)J§^2^-r-5^$tl.^ tcOT*^. 

[ 0 0 1 7 1 mu rcms^&mmizii. 3 
<o J: d ^ffia«^rt-c*fLtf . 5Wi#^ 1 tc^-riss 

S5!l<0-acOS«*«ffi<0«Sa-Cg«$*LTV^T *> J: < i 

^ixX^^XtXK. $ f>izi§^9'lff)-^i,mmtiX 
20 V^S{,iO-C*>ot:t>J:<. C:n<ot>*l6Ba<0murCM 

wm^2<oT^ymmizm-rmmi:^i> 

[ 0 0 1 8 1 ^ ±^c7)J: 3 icS^ftD N A*»/i>BX# 
Uvim u r C^Brf-commi^liZ, m u r C >'>'^•^'a 
««l8^ll«Wtc«'5r oZt 0 , P C R^fflv^ 

mim\''^i>m<^:mx\ murc^yM^s^rsysE 
A-rs i a ^ri3!3gi&?SA-r s ^ t s . ^^>nytia 

u rCji&?Sr^tjDNABr)^-iS:fflV^T:^amu rC 

i^(sT2 2 2) i:mmmL. zm^mmfi 
m'^^j:tnmmmiTX'm^hV)^ii o ztm 
ozttfiT^i>. ztLhco^mizx^ni^tLii'y^'^^ 

[ 0 0 1 9 1 *56^»ciJV^T . X m; y y h 

#^lSi6<OJM»ili:7 0%WJi. »iU<tt80% 
9) i'liiOffi^1£$:'rrStSSi!^i&V>d. ZtLt>ff)1SML 
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5 

C0^mi:miX'^fci>(0ii, *l|BBfc:t>tti.murCjt 
100 2 01 ^t>, mu rC^'WN'^'MJi. ^iZ^ 

[00211 

IQtMI4*«18<oe!l^|iR^5t><0"CJi=5:V^. 10 
[00221 (A) T'UbVN-^'ryiyi.. 79>'N'AM 
J - 2 3 3 <0^D N AiOaaj 

yU'bVN':;'-fU'>A- 77AJUMJ-233 (PERM 
BP- 1497) Sr. iji^lSStfrrfcSA^Jfi [« 
2g. (NH4)2S04 7g. K2HPO4 
0. 5g. KH2PO4 0. 5g. MgS04 - 7H2 

0 0. 5g. FeS04 • 7H2O 6mg. MnSO 
4 -4~6H20 6mg. BSX=¥:^ 2. 5g. ^if 

s.ym 5g. h':t^y 2 0 0//g, igM^rsy 

2 0 0//g. 2 0g5:^e*tS»fUt-l 20 

'J 5 ] 1 u -y hn^'^vmrnmumfcm 

[00231 . li Vf— ASr 1 Omg/ml 

OjgSf^^rri.^ [iSjft: lOmM NaCl.2 
OmM M»XSSa[(pH8. 0). ImM EDT 
A • 2Na] 15ml tcSJSUc. ^ji?S{crnx-^ 
-4fKSrlOOx/g/Bl<7)S*^iigm!niL. C:it$:3 7 

hV'^j^immmb^o. 5%^z^tio^zm}saL. 5 
ox:x'6msi^y^^<-hLxmm^-ttc, mtifz 30 

xmuxi o^^m>*»(cf^L^a. 1 0 

~12X:T'2O^0. 5, OOOXgiO^S'lMi-gltrft 

•e<^±»Bt9-^^iRt3t. wut.mm^'i'iznmi'h 

T'2^gc7)x5'/-;l.^S^H3aaniL;t. ^Sfcx^' 
y-ZPflcoStC^^ttS D N A^;<^5X^-CSy)JR 0 , 

ytDN Att. sat [«JS : 1 OmM h OxmmS. ( P 
H7. 5),lmM EDTA ■ 2Na] 5ml *Jn;t 40 

X4x:x-mmtt:^. mnnzmtft. 

[00241 (B) murCaie^^^&irtrSSfeflcDNA 

Ml u im)^mn 
ismmm ( A ) x^t>ti/imm i ^ g mmmw 

1 u I Srfflv^T^^MSUc^. JfeSgi&y^VhxyH 

[0 0 2 51 ■?-*i-fiTJi«§iftg*<. 50m M h*JX- 
mSSSieHpHl. 9). lOmM MgCl2. 2 
OmM i^f-jfX W h-yp. ImM ATP. T4D 
NAy;<r— fc' 1 un i t/50*t 1 , pUCl IS-^ 50 
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50ng/50// 1 . Sfefe«sM 1 u I^^jg^rt* 
3g5iV31!|lj 2 50ng/5 0xf 1 fc^rSidfc^jS^J-S- 
aarat. 1 6X:T3^0R«$-frT. a^»M 1 u 

[0 02 61 OV^-C. SffiCJ. Mol. Biol.. 53, 159(1 

97o)#BS] tfifoT, nt>fu:immm\'^x:kmmmu 

rC^^ (ST22 2) ?:»®!i^L^. fl<i>^l/v:}g 
g«^S:SS?^«l[fflj£: byrh>' 10g,»« 

ji^x 5g, Naci 5g. ^ isg.rye 

i^^jy 5 0 m g ^m'^A'Uzmm tX l V y h/Ui: -f 

[00271 j^^flttfc^W Ltimm . ryi:-> u 

ViftfeitSTS Oxig/nl^^rtSL^^ [ h'JTF 

y 10g.»«x^x 5g. NaCl 5g?r|gS 
^tcSIIBLT 1 V -/ hykt-rs ] fclfiSU. ^^i* 3 7 

t;-C7i^m«Lfc. ^«i8[$-4x:f lo^i-fas. oo 
oxge/im€-»mizi)^ifxmm^ULti, muLtim 

mi'^T)l'i!tV-SDS^ [T. Maniatis. E.F. Fritsc 
h, J. Sanbrook. Molecular cloninx, p. 90-91 (1982) # 

[0 0 281 ttajU)tr7;^5H{±>-^-mt>. 
2. Okbc7)Brfr•&^^•CV^>t. 

[002 91(C) murCSgi^S:^tfSfefe«5DNA 

Ml u IBtM-CTjVyT-CO^g 
JJEHSfeg? ( B ) •e^/i.tutr^XS KDN AlrMRBS 
SMluI. EcoRV. EcoRlT^tl^iV^L 
fc. C:fL^>tc-:>v^TO. 8%r;iyo-;^y;Hc-C«§^ 
mi:mZtiZX*). murC|»)^-S-^trJfADNAK 

[00301 «irlSrJ^-<^S 5a. i*JIB<^7A^^7 r 
-i; (Aphage) DNAS:$IJKS^H i nd I I I 

x'mwiLxmtii>^fmmcr>DtiAm)^(r>m-'T/f 
a-yt.yf\.±x(oml^mxi&^)^ilhwms^^^'^^ . 

[00311®lffiB^EcoRV{3j:01. 9kbt 
0. Ikb. EcoRItCiOl. 2kbi:0. Bkb 

-rhbmK^XotzKt-ot:. 
[00321 (D) murCa€K^i&MfSJfe«cDNA 

immm (c) T^sLfev^rs^tfifc:, jiaisrfr 

+<Omu r Cjie^2:^triS«i^±a:»dSBmu rCSg 

[00331 :;*:|:$*i*?>2. Ok bcoM l u Iif)trttC 
#&t&. EcoRI. EcoRV^^>^ hS^filfflLT. 
S/?<^#Sf:t>ODNABrW-^r7X*HpMWl 1 

8t^iipMwi 1 9 (^mm) izmt. :kmmra 
urc^mvamm^u 4 2x:t:ij»t64ws:}ie 

murCiae?^att<r)^rilSrlE8Lit. 
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10 0 3 4] ^(D^Mk. :k^^imi. 9kb<0Mlu 

I -E c oRvwitimx^ivrc^tzff)?^. :mmm 

murCjae^i. :*:§?*^1. 9kbc7)Mlu 

1 -E c o RV^yf K0Hfc«R3El-& t><Oi:#x^>tut 

(a2#!i) . 

[0 0 3 5} (E) murCmrf<r>^S^Smm& 

±^^ipS^l. 9kbcOM I u I -Ec oRVBr>V$-®l 

KBSS a u A I im\.^x 3 7x:vimLxsi^mt 
fc. i^:. puci 18'c^^- (^sm) mfm 10 

fe:, -eit-eilSi^lg^'. 5 0mM MiX-JSg!«|fi 
jft(pH7. 9) . lOmM MgCli . 20mM 
i^i-:^X]^-( h—fU, ImM ATP, T4DNAl»;<f 
-i£ 1 unit/5 0/1 lfc^:I.J:3t#€^2:» 

[0 0 3 6] ^afc;«C§§*«|f>l. 9kb<0MluI- 
E c o RVm)ii»immT acHm^^XS 7'C-C«l 20 
SLTg|5^MM¥?Lfc. t^:, pUC 1 1 8Ki^^~ 

^_DN A|Si>Vfca5i)-^)-fl¥D N ABf^Vt S^S^ 
Closet;, ^tl^timW^. 5 0mM h 
y;^-«|g«Sf}K (PH7. 9). lOmM MgCl 

2 , 2 0mM 'J^TtXU^] — fl^. ImM ATP, 
T4DNAy;y-Hf 1 u n i t/5 0>t/ 1 t^rSi: d 
fc«-jSi)-$-^t. '<.^':?-DNA|Brfri:a5iMM»DN 
ABtfrt^fe^S^. 

[0037] ^V->f. ^[J. Mol. Biol., 53, 159(1 30 
970)#BS] t|a!oT. ll'^ix/v:^Sr#^fflv^T:*cKM 
J M 1 0 9 (^j^) imm^Lti, #^.<TJt»S 
gmai&i^ittfi [fflJ« : MJrhy 1 0 g, BSX 
5g, NaCl 5g, »5e 15g,r>trj^ 
y Omg^^S^fcSSf LT 1 'J Wl'fc-rS] 

4 2X:ri 6^fS^«LJt. 
[0038] SJ?^«Ub(c4WL^Mtt5-. Tytfi/'J 

y 5rg«jgS-c 5 0 jug/Bi^^rti. L^sis [ h y r h 

y 10g.S6«X4fX 5g. NaCl 5g*ll9 
TKt^gfllL-C 1 'J y h/l't^^ ] KfiiHL, ^tl^ 3 7 40 
x:T7l^f©^SL;^:. ^S}SS:4iCri04MS8, 00 
0XgOjS<t>^«lfc:jWtT«f<cS:igCUfc. HllRtfca 
fto&>4>T;P;{r>;-SDSS [T. Maniatis, E.F. Fritsc* 

CTG ACC ACT CCA CAC TTG CAT TQ GCA 
Val Thr Thr Pro His Leu Asp So- Ala 

1 5 
GTC CAC aC ATC GGT ATT GGC GGA GCC 
Val His Leu He Gly He Gly Gly Ala 
20 25 



«h. J. Sambrodc. Molecular cloning, p. 90-91 (1982) # 

[0039] ttaSLnrr^XSFDNAi&fflV^T, 
^-pVC 1 1 8Cjf A$iTJ':!DNABrJt<7)Jiaffi^$r 
m&Lt:. pUC 1 1 8tcifA$tiJtDNABr>V«iSa 

(Autoassemb 1 er) i&fflV>Tff-?^. 
tS*, ±E1. 9kbOM 1 u I -Ec oRVcODNA 

BrWdi, gl«c7):*dS«<7)mu r C^y/\-^«fcffllltt 
(37%) Sr^rJ'yvN-i^S^n-H-rSiife^^di^ 
#^it:EIBt-S^-r>'- 'j-T-fV^- yu-A) 

mmza-\i^imfy/^i^m<^T^ym-mm (u 

kbt7)Ml u I -Ec oRV<0DNAtBi>TT5*yUh'A^' 
xUn^A- 77>'N'AMJ-2 3 3<0murCjlg^Sr^ 

[0040] 

i^M. mu rCjie^t>itX^g?Jr^tfDNABf>V 
[004 1 ] 

[E^OSfe] SMm : 1 

EJ^<7)ft? : 14 58 

mm: r*s 

SB^cOiyS : Genmic DNA 



: T'UbV^^'xy'^A • (Brevibacteri 
uo flavuo) 

MJ-233 

mi^:m-rM^: cos 

fiqttlS: 1..1458 



CAA GAT AH GAT QG TCC CGC 48 
Gin Asp He Asp Leu Ser Arg 
10 15 
GGA ATG TCT GGC Cn GCC CGA 96 
Gly Met Ser Gly Val Ala Arg 
30 
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ATC CTG CTT GCC OGC GGT AAG ACA GTC ACT GGT TCC GAT GCC AAA GAT 144 
He Leu Leu Ala Arg Gly Lys Thr Val Thr Gly Ser Asp Ala Lys Asp 

35 40 45 

TCC CGC ACC TTG CTT CCA CTC CGC GCC GTG GGA GCC ACC ATC GCA GTG 192 
Ser Arg Thr Leu Leu Pro Leu Arg Ala Val Gly Ala Thr He Ala Val 

50 55 60 

GGA CAC GCC GCG GAA AAC CTT GAG CTT TCC GGC GAA Cn CCC ACC GTC 240 
Gly His Ala Ala Glu Asn Leu Glu Leu Ser Gly Glu Leu Pro Thr Val 
65 70 75 80 

GTG GTG ACC TCT HT GCC GCC AH CCG GAA GAC AAC CCG GAA CTT GH 288 
Val Val Thr Ser Phe Ala Ala He Pro Gin Asp Asn Pro Glu Leu Val 

85 90 95 

CGT GCA CGT GAA GAA GGC AH COG GTT ATT CGT CGC TCC GAT CTG TTG 336 
Arg Ala Arg Glu Glu Gly He Pro Val He Arg Arg Ser Asp Leu Leu 

100 105 110 

GGC GAA TTG CTG GAA GGC TCC ACC CAG CTC TTG ATC GOG GGT ACC CAC 384 
Gly Glu Leu Leu Glu Gly Ser Thr Gin Val Leu lie Ala Gly Thr His 

115 120 125 

GCT AAG ACC TCC ACC ACC TCT ATG TCT CTG GTA GCT ATG CAG GCA GCG 432 
Gly Lys Thr Ser Thr Thr Ser Met Ser Val Val Ala Met Gin Ala Ala 

130 B5 140 

GGC ATG GAT CCA A6C TH GCT ATC GGC GGA CAG CTC AAC AAG GCT GGC 480 
Gly Met Asp Pro Ser Phe Ala He Gly Gly Gin Leu Asn Lys Ala Gly 
145 150 155 160 

ACC AAT GOG CAC CAT GGA ACT GGT GAG CTC TH ATC GCT GAA GCA GAT 528 
Thr Asn Ala His His Gly Thr Gly Glu Val Phe He Ala Glu Ala Asp 

165 170 175 

GAA TCT GAC GCA TCG CTG CTG CGC TAC AAG CCA AAT GH GCA CTG GTC 576 
Glu Ser Asp Ala Ser Leu Leu Arg Tyr Lys Pro Ami Val Ala Val Val 

180 185 190 

ACC AAT GTG GAA CCA GAC CAC CTG GAC HC TH AAA ACC OCT GAA GCC 624 
Thr ten Val Glu Pro Asp His Leu Asp Phe Phe Lys Thr Pro Glu AJa _ 

195 200 205 

TAC nC CAA GTG HC GAC GAT TTC GCA GGA CGC ATC ACC CCG AAC GGC 672 
Tyr Phe Gin Val Phe Asp Asp Phe Ala Gly Arg He Thr Pro ten Gly 

210 215 220 

AAG CTG GH GTG TGC CTG AAC GAT CCT CAC GCA GCG GAG CTG GGG GAG 720 
Lys Leu Val Val Cys Leu ten Asp Pro His Ala Ala Glu Leu Gly Glu 
225 230 235 240 

AGG TCT GTC CGC AAG GCT ATC AAG ACT CTT GCT TAT GCT ACC GCT GAC 768 
Arg Ser Val Arg Lys Gly He Lys Thr Val Gly Tyr Gly Thr Ala Asp 

245 250 255 

GCA CTA CAG GCA CAC CCT GAG GH CCA GCG ATG GCT ACC ATC CTG GAT 816 
Ala Val Gin Ala His Pro Glu Val Pro Ala Met Ala Thr He Val Asp. 

260 ■ 265 270 * 

TCC CAA GH CTC GCA GAA GGC ACC CGC GCC ACC ATC AAC ATC GAT GGA 864 
Sa- Gin Val Val Ala Glu Gly Thr Arg Ala Thr He Asn He tep Gly 

275 280 285 

CAG GAA GTA TCT CTG AH CTT CAA ATC CCT GCT GAT CAC ATG CTA CTC 912 
Gin Glu Val Ser Val He Leu Gin He Pro Gly tep His Met Val Leu 
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290 295 300 

AAC GGT GCA GCC GCC CTG CTG GCC GGA TAG CTG GTG GCT GGG GAC GTC 960 
Asn Gly Ala Ala Ala Leu Leu Ala Gly Tyr Leu Val Gly Gly Asp Val 
305 310 315 320 

GAC AAG Cn GH GAA GGC HG TCG GAT HC TCC GGC GTG CGA OGC CGC 1008 
Asp Lys Leu Val Glu Gly Leu Ser Asp Phe Ser Gly Val Arg Arg Arg 

325 330 335 

m GAG nC CAC (KT Ga ATC GAG GGC GGC AAA ITT AAT GGC GCG GCT 1056 
Phe Glu Phe His Gly Ala He Glu Gly Gly Lys Phe Asn Gly Ala Ala 

340 345 350 

AH TAT GAT GAT TAG GCA CAC CAC CCA ACG GAA CTA ACT GCA GTG CTC 1104 
He Tyr Asp Asp Tyr Ala His His Pro Thr Glu Val Thr Ala Val Leu 

355 360 365 

AGC GCT GOG CGC ACC CGG CTG AAG GCC GCT GGA AAG GGC CGT GTC ATC 1152 
Ser Ala Ala Arg Thr Arg Val Lys Ala Ala Gly Lys Gly Arg Val He 

370 375 380 

GTC GCG TTC CAA CCA CAT TTG TAC TCA CGC ACC ATG GAA HC CAA AAG 1200 
Val Ala Phe Gin Pro His Leu Tyr Ser Arg Thr Het Glu Phe Gin Lys 
385 390 395 400 

GAG nC GCG GAG GCA OG TCA CTG GCA GAC GCT GCC GTG GTG CTC GAG 1248 
Glu Phe Ala Glu Ala Leu Ser Leu Ala ^ Ala Ala Val Val Leu Glu 

4D5 410 415 

AH TAC GGA GCG OGC GAA CAA COG GTG GAT GGC GTG TCC TCG GAA ATC 12% 
He Tyr Gly Ala Arg Glii Gin Pro Val Asp Gly Val Ser Ser Glu He 

420 425 430 

ATC ACC GAT GCG ATG ACC AH CCA GTG CTG TAC GAA CCT AAT HC TCT 1344 
He Thr Asp Ala Met Thr He Pro Val Val Tyr Glu Pro Asn Phe Ser 

435 440 445 

GCA CTC CCA GAA CGC ATT GCA GAA ATC GCA GGA CCT AAT GAC ATC GTG B92 
Ala Val Pro Glu Arg He Ala Glu He Ala Gly Pro Asn Asp He Val 

450 455 460 

CTC ACC ATG GGT GCA GGT TCC GTG ACC ATG CTT GCT, CCA GAA ATC CTG 1440 
Leu Thr Met Gly Ala Gly Ser Val Thr Met Leu Ala Pro Glu He Leu 
465 470 475 480 

GAT CAG CTG CAA AAC AAT 1458 
Asp Gin Leu Gin Asn Asn 
485 

[004 21 2 * b?Ko£^- : ttStt 
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SJHoSrrsyM *40 

Val Thr Thr Pro His Leu Asp Ser Ala Gin Asp He Asp Leu Ser Arg 

15 10 15 

Val His Leu He Gly He Gly Gly Ala Gly Met Ser Gly Val Ala Arg 

20 25 30 

He Leu Leu Ala Arg Gly Lys Thr Val Thr Gly Ser Asp Ala Lys Asp 

35 40 45 

Ser Arg Thr Leu Leu Pro Leu Arg Ala Val Gly Ala Thr He Ala Val 

50 55 60 

Gly His Ala Ala Glu Asn Leu Glu Leu Ser Gly Glu Leu Pro Thr Val 
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65 70 75 80 

Val Val Thr Ser Phe Ala Ala He Pro Gin Asp Asn Pro Glu Leu Val 

85 90 95 

Arg Ala Arg Glu Glu Gly lie Pro Val He Arg Arg Ser Asp Leu Leu 

100 105 110 

Gly Glu Leu Leu Glu Gly Ser Thr Gin Val Leu He Ala Gly Thr His 

115 120 125 

Gly Lys Thr Ser Thr Thr Ser Met Ser Val Val Ala Met Gin Ala Ala 

130 135 140 

Gly Net Asp Pro Ser Phe Ala He Gly Gly Gin Leu Asn Lys Ala Gly 
145 150 155 160 

Thr Asn Ala His His Gly Thr Gly Glu Val Phe He Ala Glu Ala Asp 

165 170 175 

Glu Ser Asp Ala Ser Leu Leu Arg Tyr Lys Pro ^n Val Ala Val Val 

180 185 190 

Thr Asn Val Glu Pro Asp His Leu Asp Phe Phe Lys Thr Pro Glu Ala 

195 200 205 

Tyr Phe Gin Val Phe Asp Asp Phe Ala Gly Arg He Thr Pro Asn Gly 

210 215 . 220 

Lys Leu Val Val Cys Leu Asn Asp Pro His Ala Ala Glu Leu Gly Glu 
225 230 235 240 

Arg Ser Val Arg Lys Gly He Lys Thr Val Gly Tyr Gly Thr Ala Asp 

245 250 255 

Ala Val Gin Ala His Pro Glu Val Pro Ala Met Ala Thr He Val Asp 

260 265 270 

Ser Gin Val Val Ala Glu Gly Thr Arg Ala Thr He Asn lie fsp Gly 

275 280 285 

Gin Glu Val Ser Val He Leu Gin He Pro Gly Asp His Met Val Leu 

290 295 300 

Asn Gly Ala Ala Ala Leu Leu Ala Gly Tyr Leu Val Gly Gly Asp Val 
305 310 315 320 

-Asp Lys Leu VaL Glu Gly Leu Ser Asp Phe Ser Gly Val Arg Arg Arg 

325 330 335 

Phe Glu Phe His Gly Ala He Glu Gly Gly Lys Phe Asn Gly Ala Ala 

340 345 350 

He Tyr Asp Asp Tyr Ala His His Pro Thr Glu Val Thr Ala Val Leu 

355 360 365 

Ser Ala Ala Arg Thr Arg Val Lys Ala Ala Gly Lys Gly Arg Val He 

370 375 380 

Val Ala Phe Gin Pro His Leu Tyr Ser Arg Thr Met Glu Phe Gin Lys 
385 390 395 400 

Glu Phe Ala Glu Ala Leu Ser Leu Ala Asp Ala Ala Val Val Leu Glu 

405 410 415 

He Tyr Gly Ala Arg Glu Gin Pro Val Asp Gly Val Ser Ser Glu He 

420 425 430 

He Thr Asp Ala Met Thr He Pro Val Val Tyr Glu Pro Asn Phe Ser 

435 440 445 

Ala Val Pro Glu Arg He Ala Glu He Ala Gly Pro Asn Asp He Val 

450 455 460 

Leu Thr Met Gly Ala Gly Ser Val Thr Met Leu Ala Pro Glu He Leu 
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